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03 AUG 1991

Cris R. Anderson, Manager

Environmental Affairs

LE Carpenter & Co. )
‘1303 E. Ninth St. Suite 3600 '
Cleveland, OH 44041 ‘

Dear Mr. Anderson:

Re: LE Corporation and Co. ACO signed 9/26/86
Baseline Risk AésesSment

The NJ Department of Environmental Protection and the US Environmental
Protection Agency Region II (USEPA) has reviewed the draft Final Risk
Assessment, received at this office May 31, 1991. The agencies have the
following comments: ‘ .

General Comment.

General. The text frequently discusses the results of the stream sediment
survey but does not provide specific results for each sampling location.
The consultant must provide a table detailing the stream sediment/surface

water sampling results that correspond to the stream sediment/surface water
sampling map (fig. 1-2).

SPECIFIC COMMENTS

1. Page 2-5

It appears that a number of 1inorganics have been eliminated from

Do 346987 “ - ‘ ; ‘ . 2 “ .
- | % = .



eliminated . a contaminant-of-concern. Th® rationale for eliminating
lead and other inorganics, other than less than 5% frequency, requires
further justification or lead (and other metals) must be included as a
contaminant-of-concern. ‘

2. Page 3-7

The intent of restricting future ' use of ~the 'site to
industrial/manufacturing through the application of a deed restriction
1s not consistent with the CERCLA process and should be eliminated from
the discussion of future use scenarios.

Page 3-12 The text. employs . an Iﬁhalation—Rate-Concentration—
Equivalent to estimate exposure dose from the showering scenario. The
derivation of this formula should be provided as it differs from the
methods outlined in Risk Assessment Guidance for Superfund (RAGS) (P.
6-44) for estimating dose from this pathway.

Page 3-17 The text employs a dermal absorption factor (from soil
matrix) of 50% for volatiles and 0% for inorganics. The percutaneous
absorption of inorganics is no doubt poor; however, a 1% factor is
recommended for the sake of congervatism. YOlatiles. on the other
hand, have greater dermal absorption, but their subject to
significant evaporation. Therefore, an absorption factor of 10% is
recommended. ' o :

~

Page 3-21 The swimming séenariq employs an exposure duration of 1
hr/day. RAGS (P. 6-38) recommends 2.6 hrs/day.

Page 3-23 The fish ingestion scenario employs a daily consumption rate
of 54 gm/day. RAGS (P. 6-45) recommends 6.5 gm/day for
nonsubsistence daily consumption. :

Page 4-20 The text, in an admittédly amb;tious nndﬁftaking, derives

RfD's by a variety of methods for contaminants Aacking toxicity

values. The footnotes on' P, 4=19 -outline the various derivation
techniques. *  Good  intentions not withstanding, toxicologic
extrapolations should be performéd in consultgtion with ECAO.

Page 5-7 The text states: "surface soils are defined in this risk

assessment as being the top eight feet." A depth of two feet is

considered a generous definition of "surface" soil.

Page 5-7 It should be noted that when a Hazard Index (HI) exceeds

unity, RAGS (P. 8-14) suggests 'segregating the contaminants by

- mechanism-of-action and re-computing the HI. A case in point: the

Trespasser-Soil-Ingestion-Scenario has an HI of 1.40 E+00. Many
chemicals, all with Hazard Quotients (HQ's) ' less than unity,

contribute to this value. Summing HQ's by mechanism of action would .

likely result in an HI less than unity.
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11.

12,

13.

14.

15.

consultant Qppl-ied ground water maps which%dicate the shallow ground

- water flow is toward the Air Products site from L.E.. Carpenter (see

March 19, 1991 letter to L.E. Carpenter).

. As has been pointed out on numerous occasions, probable hydrogeologic

conditions could permit ground water flow beneath the ditch.
Accordingly, the consultant must delete references to the ditch serving
as an absolute hydraulic barrier un;il more information is gathered.

Pg. 5-26, lst para. The Consultant states that significant levels
of PAHs were detected in' "background" samples. As was noted earlier
ground water flow can reverse in response to environmental factors and
on-site hydrogeological conditions. In this.case, "background" would
also reverse at which time the PAHs and other substances would be -
deposited in to the river sediments by ground water flowing to the
discharge zone, the Rockaway River. The consultant should revise this
section to include the possibility of flow reversal wunder some
conditions. ‘ '

Page 5-29 The text defines minimum risk levels as: = "One excess cancer
case per million persons or a hazard index value of one." Because
minimal cancer risk is usually described in terms of a range, (i.e. 1
E-04 to 1 E-06) the suggestion of equating the two risk indicators is
better left unsaid. '

Selection of Contaminants of Concern, pg. 6-2

The text states that the average contaminant concentrations for both
surface water and sediments were compared with background
concentrations taken from upgradient locations and refers to background
data from three river locations. It has been previously pointed out
that samples collected in Washington Forge Pond and down-gradient of

" the pond do not represent true background conditions. Refer to the

attached paper, J. Smith, P. Harte, and M. Hardy, 1987, "Trace Metal
and Organochlorine Residues in Sediments of the Upper Rockaway River,
New Jersey". : 4

Page 6-12, para 1 , »

The text states that in general, the highest inorganic concentrations
were found in sample 1-2, which is located near Building 12, adjacent
to the concrete retaining wall.  Sample 1-2 does not exigt in either
the Tables or on Figure 1-2. If the Report is referring to sediment
sample S§S-2, then the above statement 1s correct only for the
contaminant "lead". Review of the data indicates that the highest
levels of antimony, copper and cadmium were detected in samples SS-10
and SS-2-3, adjacent to Area I. The text should be revised to give
correct meanings. o ‘ :

6.5 Toxicity Assessment, page 6-10 o ‘

The Report states that surface water and sediment concentrations

presented in Tables 6-3 and 6-4 are a summary of data collected at

three surface water and eight sediment sampling locations 1in the

Rockawa dow 12, The comparigon of sediment
L ; g r-1 n: -




.the Table guld include background contaminant levels for those sample
locations cited as background.

16. Page 6-13, para. 2 w

The Report states that it can be generally concluded that aquatic life

inhabiting the sediments in the Rockaway River may be at increased risk
from exposure to contamination. ‘The Ecological Assessment demonstrates
a potential need for remediation of Rocka?ay‘River sediments, adjacent
to the site, especially in Area 1. The technical feasibility of
remediating River sediments must ‘be evaluated in the Feasibility
Study. The FS must weigh the benefits of contaminant removal from
sediments on the biota, vs, ~the potential adverse impact of
sediment remediation (i.e., excavation/removal) on the benthic
community. ” ‘ '

17. Pg. 6-12 3rd para. The ‘text discusges the sediment sampling
results which indicate that the highest concentrations were in
"background" samples. Since LE Carpenter has not provided location
specific sediment sampling results, it is impossible to evaluate this
statement and to determine whether ior not L.E. Carpenter is responsible
for the contamination found in the river sediments or not. Also, the
determination of "background" is open to interpretation.

Other Comments ' : i

N '

pg. 1-5 The direction of the Air Products \(AP) property is incorrectly
stated as being northwest of LE‘Carpenﬁgg; AP is northeast of LEC.

Pg. 2-9 Table 2-1 The two léft mobtfboxes (Substance and Frequency of
Detection) are blank. : ‘

L.E. Carpenter should address these ‘Ebmments . and must provide written
Tesponse to the Department within fifteen (15) days of receipt of this
letter. ‘ . ;

Should you have any questioms, ydu may coﬁtact me ‘at (609) 633-1455.

Very Liuly yours,

¢!

Edga¥’G. Kaup, P.E., Clfse Manager
Bureau of Federal Case Management

Enclosure

dj

¢. . G. Blyskum, BGWPA
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“de ' .Bull. Environ. Contam. Toxicol. (1987) 39:465-473 ‘ ‘Envi'rbhfnm_t:al

: ‘ © 1987 Spriggme.Verlag New York Inc. i ination
in » o ! and Toxicology
of : 'Ili "I' . ‘
. hﬁ' _ ,
o Trace-Metal and Organochlorine Residues in Sediments C
of the Upper Rockaway River, New Jersey , C, L\\,Mﬂ
= James A. Smith, Philip T. Harte, and Mark A. Hardy . SYh b
U.S. Geological Survey, Suite 206, 810 Bear Tavern Road,
West Trentan. Now Jerysey 08628 ' W WINEN
: e . \
LI APER Y

As part of a larger study performed in cooperation with the New {AsYNu (W
Jersey Department of Environmental Protection, the U.S. Geological
Survey has investigated the sediment quality of the upper Rockaway -
River in New Jersey's Morris County. Much of the physiography of
the upper Rockaway River basin is dominated by northeast-southwest
trending valleys and ridges. As a result of g}acigtion. the valleys
are filled with thick sequences of glacial deposits. The course of
the Rockaway River (Fig. 1) follows these valley f£ill deposits.

be . Headwaters originate in Bérkshire Valley and flow southwest
parallel to the trend of the valley until reaching’ the main west-
to-east Rockaway valley. The river eventually empties into Boonton
Reservoir, which separates the uppet and lower sections of the

2 Rockaway River. Boonton Reservoir is a drinking-water supply for
355. more than 225,000 residents of the area, and therefore, the

*  sediment and water quality of the teservoir and upper reaches of

r the river is extremely important.
This paper presents the results of a study to determine whether
trace metals (of anthropogenic origins), polychlorinated biphenyls
(PCBs}; -and/or chlerindted insecticides have been deposited in the
sediments of the upper Rockaway River, and whether variations in
4, the spatial contamination of. the river’'s sediment correspond to

changes in the basin’s land use.

[

MATERIALS AND METHODS . a

Sediment samples were collected from Seven locations of the upper
Rockaway River. The locatloys of the sampling stations are

. indicated in Figure 1. For each of the seven sites, samples were

- collected from the top 2 centimeters of the undistirbed bottom
material using either an acid-rinsed polyurethane gcoop (for
samples requiring metal analysis) or an acetone-rinsed stainless
steel scoop (for samples requiring organic analysis). Immediately
after collection, the sediment samples were passed through a 63-
micron sieve by continuous flushing with river water. A stainless-
steel sieve was used for samples scheduled for organic analysis,
whereas a plastic/nylon sieve was used. for samples scheduled for

Send reprint requests to James A. Smith .at the above address.
- 465
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Figure 1. Map of the Rockaway River Basin showing the location of

sampling stations and U.S. Environmental Protection
Agency Suparfund sites.
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metal analysis. The less than 63-micron sedimegt fraction was then
collect‘n glass mason jars with :Teflon‘-l@ lids, and the
greater n 63-micron sedimerit fraction was Iscarded. Once
collected, samples were packed in ice and shipped to the U.S.
Geological Survey’s Central Laboratofy for organic and metal
analyses. S :

Analytical methods used to quantify metal and organochlorine
resldues in sediment samples have been described in detail by
Fishman and Friedman (1985) and Wershaw et al. (1983),
respectively. Briefly, the inorganic analysis consisted of a total
recoverable metals analysis in which the sediments were dried,
ground, and homogenized. The sanmples were :hén digested with a .
combination of hydrofluoric, nitriec, &nd perchloric acids in a
Teflon beaker, and heated on a hot plate at 200°C. The resulting
salts were dissolved in hydrochloric acid and demineralized water
for analysis by atomic-absoiption spectrometry. Sediment samples
requiring organochlorine analysis were extracted with acetone and
hexane. The extracts were then purified using adsorption
chromatography on an alumina column. To analyze for the preserice of
PCBs, the extracts were further purified using a silica gel column.
The organochlorine compourids were then quantified by gas
chromatography using an electron-capture detector.

RESULTS AND DISCUSSION

The reach of the Rockaway River upstream from Washington Pond (fig.
1), which includes sampling stations 1 and 2, drains primarily
forested areas of the upper Rockaway basin. Therefore, the effect
of anthropogenic inputs on these locations is expected to be small.

"‘By contrast, the section of the Rockaway Riyer between Washington

Pond .and Boonton Reservoir; which includes sampling stations 3
through 7, drains an area consisting primarily of residential,
commercial, and industrial land usage. Included in this drainage
area are six U.S. Environmental Protection Agency Superfund sites.
As a result, the sediments at sites 3 through 7 are expected to be
strongly effected by anthropogenic trace metals and organic
compounds. : :

Results of the sediment trace metal and total Fe and Al analyses
are presented in Table 1. The concentration of each trace metal at
each sampling site is given in units of mg/kg (milligrams per
kilogram). Total Fe and Al concentrations are given in units of
mg/g (milligrams per gram). The value beneath each trace metal
concentration i{s the ratio of the concentration of the trace metal
(mg/kg) to the total concentration of Fe (mg/g) in the same
sediment sample. Likewise, ;he second value beneath each metal )
concentration i{s the ratio of the concentration of the trace metal
(mg/kg) to the total concentration of Al (mg/gf in the same

1Use of trade naﬁes in this report is for identification purﬁoses'
only and does not constitute endorsement by the U.S. Geological
Survey. ' \ :
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S

and tota (mg/g) and ratios of trace metal centrations to
both Fe af® Al concentrations for sediment samples from seven
locations of the upper Rockaway River. :

Table 1. ioncentrations of trace metals (mg/k| total Fe (mg/g),

seacion
Metal 1 2 3 % 5 . .6 7
- : —_—

Fe 30 33 39 22 28 21 22

Al 15 17 1 13 14 13 10

As 13 18 17 9 11 9 10
As/Fe .4 .5 4 4 4 4 5
As/Al .9 1.1 1.5 7 8 7 1.0
cd 1 < 16 6 6 15 9
Cd/Fe .03 < .03 A 3 2 .7 .4
Cd/Al .07 < .06 1.6 5 4 1.2 .9
cr 160 300 S0 400 . 420 S00 - 420
Cr/Fe 5.3 9.1 14 18 15 2 19
Cr/al 11 18 50 i 30° 38 42

cw a1 32 10 110 110 170 120
Cu/Fe 1.4 1.0 2.8 5.0 3.9 8.1 5.5
Cu/Al 2.7 1.9 10 8.5 7.9 13 12

Pb 50 50 270 280 330 420 360
Pb/Fe 1.7 1.5 6.9 13 12 ¢ 20 16
Pb/Al 3.3 2.9 25 22 2% 32 36
Hg .2 .2 8 6 .6 .9 .8
Hg/Fe  .007 .006 .02 03 .02 .04 .06
Hg/Al  .013 .012 .07 .05 .06 . .07 .08
Ni 30 20 - 40 50 40 . 50 40
Ni/Fe 1.0 .6 1.0 2.3 1.4 2.4 1.8
Ni/al 2.0 1.2 3.6 3.8 2.9 3.8 4.0

. . |

Zn 110 130 510 350 320 | 490 380
Ni/Fe 3.7 3.9 137 . 16 11 23 17
Ni/al 7.3 7.6 46 27 23 ¢ 38 38

sedimeqt sample.

With the exception of As, the data in Table 1 suggest that the
sediment conceritrations of trace metals downstream from Washington
Pond have been enriched above natural :levels. To test this
hypothesis, the nonparametric, one-talled, Mann-Whitney ctatistical
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1 .

\vas applied to the trace-metal daté‘ Table 1. The Mann-

s}

’ L te j

l (:8{5)- Wh Y test was chosen Primarily because it is free of the

:oseﬁ assumption that the data are normally distributed. The test only
., assumes that both samples are random samples from their respective

'populations, that there is mutual independence between the two
samples, and that the measuremgnc,scaleyis.a: least ordinal
(Conover 1980). The test'’s null hypothesis states that: the

- distribution of the concentration of a given trace metal in the

22 populations are alsgo equal. The alternative hypothesis states that
the two populations have different distributions, and, therefore,
10 the means and medians of the two populations are differenc
10 " Results of the statistical test indicate that the concentrations of
.S Cd, cr, cu, Pb, Hg, Ni, and Zn at staciops 3 through 7 are
1.0 . significantly higher than their respective concentrations at :
‘ stations 1 and 2 at the 95-percent confidence level. Given the .
9 nature of the statistical test and the relatively small amount of
4 data, this is the highest confidence level attainable for these
9 seven metals, inasmuch as their concentrations at stations 1 and 2
are lower than any of their concentrations at stations 3 through 7
420 Only the concentration of As was not significantly higher at the
19 downstream stations than at the two upscrﬁam stations. ‘
42 . . - All of the trace metals listed in Table 1 are found nacurally in
120 - sediment and soil samples, and,_therefote, it commonly is difficult
5.5 AN to determine whether or not their concentrations have been
12 S increased by anthropogenic activities. For example, the elevated
' . trace-metal concentrations ac stations 3 through 7 relative to
360 concentrations at stations 1 and 2 may be ‘attributable only to
16 natural variations in concentration. It has been demonstrated that
36 : ratios of trace-metal concentrations to conservative-metal
concentrations can help determine if trace-metal enrichment has
.8 occurred by eliminating ‘much of the variability associated with
.04 . ‘ differences in grain-size distribution and!organic matter content-
.08 of different sediment samples (White and Tittlebaum 1984). Because
: of their telatively‘high concentrations, conservative metals such °
40 . ~ as iron or aluminum exhibit small Percentage varfations in their
1.8 : concentrations as a result of anthropogenic activities; by
4.0 ’ contrast, trace metals present in sediments at relatively low
concentrations can exhibit large Percentage varifations. Therefore
' 380 ‘ratios of trace-metal concentrations to conservative-metal -
17 concentrations can be expected to increase as a result of
38 : " anthropogenic inputs to a surface-water system.
S Before Proceeding, it should be noted that Fe 1s not classically !

defined as a conservative metal. However, for the purposes of this
Paper, the description of both Fe and Al as conservative metals

at the implies only that their‘Sedimen:'cdncentracions are high relative
dashington to the sediment concentrations of trace metals such ag Pb or Ni,
is and as a result, their concentrations exhibit only small pPercentage

statistical variations due to anthropogenic activities.
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To determine rther whether trace-metal concentr As downstream
from Washing‘ Pond have been enriched as a resu £
anthropogenic activities, the Mann-Whitney test was applxed to the
trace/conservative-metal concentration ratios in Table 1. For each
trace metal, the ratio of the CIace-metal concentration to the Fe
concentration at stations 1 and 2 was c¢ompared to the same ratio at,
stations 3 through 7. At a 95-percent confidence level, the ratios
for Cd/Fe, Cr/Fe, Cu/Fe, Pb/Fe, Hg/Fe, and Zn/Fe at the two
upstream stations (stations 1 and 2) wete significanly Lower than
their respective ratios at the five downstream stations '(stations 3
through 7). In addicion, the Ni/Fe ratio at stations 1 and 2 was
significantly lower than the same ratio at stations 3 through 7 at
a 90-percent confidence level. As/Fe ratios for the upstream sites
were not significancly different from' the downstream ratios.

These same statistical comparisons were applied to the
trace/conservative-metal-concentration ratios using Al as the
conservative metal. At a 95-percent confidence level, the ratios of
cd/al, Cr/Al, Cu/al, Pbs/al, Hg/Al, Ni/Al, and Zn/Al at stations 3
through 7 were significantly greater than the same ratios at

-stations 1 and 2. No significant difference was observed for the

As/Al ratios between the upstream and downstream stations. These
results are in good agreement with the statistical-test results of
both the trace-metal-concentration data and the trace/Fe metal-
concentration ratios and indicate that the trace metal ‘
concentrations in the Rockaway River sediments downstream of

- Washington Pond have been increased by anthropogenic activities.

‘The results of the organic analyses for sediment samples from the

seven stations in the upper Rockaway River are given in Table 2. To

" account for the variability of organic matter in the different

sediment samples, these concentrations have been normalized for the
sediment sample’s organic-carbon content. The normalized
concentrations are given in parentheses in Table 2 and® equal the
measured concentrations of the contaminant divided by the
fractional mass of organic carbon in the respective sediment -
samples. There is strong evidence indicating that nonionic organic
compounds, in the presence of water, are sorbed to| sediments by
partitioning into the sediment organic matter (Witkowski et al.
1986). Adsorption of nonionic solutes such as the chlorinated
insecticides and PCBs to sediments is a relatively, insignificant
sorption mechanism in sediment-water systems due to the ability of

polar water molecules to compete successfully with nonionic solutes

for mineral adsorpcion sites (Chiou et al, 1985; Chiou and Shoup
1985; Yaron 1978). c matter, therefore, appears to be the
singls most important fndicator of a sediment’s sorptive capacity
and must be considered when evaluating spatial contamination
patterns of organic compounds in aqueous systems.

The distribution of chlorinated insecticides and PCBs in the
surficial sediments of the upper Rockaway River closely parallels
the distribution of trace metals. In general, the data in Table 2

indicate that the sediments at sampLLng stations 3 through 7 are
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Q organic carbon (petrcent) in sedii samples taken from seven

pling stations in the upper Rockaway River. Values in
parentheses equal the concentrations normalized for the sediment
sample’s organic carbon content.

SEation
Compound - 1 2 3 & s 6 7
Organic ’ ‘ . e
carbon 4.3 4.4 7.3 6.4 6.7 7.8 5.9
Chlordane 16 <1.0 - 26 510 140 170 160
(372)  (<22.7) (356) (7970) (2090) (2180) (2710)
DDD 1.9 2.0 26 - 74 55 61 50
- (44.2) (45.5) (356) (1160) (821)  (782) (847)
DDE 1.4 1.4 10 12 7.6 9.2 24
(32.6) (31.8) (137) . (188) (113) (118) (407)
DDT 1 <.r . 7.1 14 5.4 < .1 7.7
(2.3) (<2.3) (97.3) (219) (80.6) (<1.3) (131)
Dieldrin 2 1 6 5.2 .9 .9 .6
(4.7)  (2.3) (8.2) (81.3) (13.4) (11.5) (10.2)
Mirex -~ <.1 <.1 80 3 23 29 8.2
- (<2.3)  (<2.3) (1100) (500) (343) (372)  (139)
.. Heptachlor - ) .
" epoxide <.1 <.1 .7 10 <.1 3.3 3.8
(2.3) (<2.3) (9.6) (156) (<1.5) (42.3) (64.4)
Total PCBs 14 15 170 340 180 260 90
(1530)

(326) "(341) (2330) (531@)‘ (2690) (3330)

highly contaminated with organochlorine compounds. By contrastc,

. organochlorine residues at stations 1 and 2' are much lower.

Statistical analysis' of the data in Table 2 using the one-tailed,
Hann-"hitngy test confirms the elevated contaminant concentrations
at stations 3 through 7 relative to stations 1 and 2. At a 95-
percent confidence lével, the concentrations of chlordane, DDD,
DDE, dieldrin, mirex, and PCBs .are higher in the sediments
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obcained. Normalized concentrations-fbf DDD, DD leldrin, mirex, Witkowski

and PCBs a e stations upstream from Vashingtv ond were surface-v
significan lower than their respective concentrations at the persister
stations downstream from Washington Poiid at a 95-percent confidence ’ Circular
level. Identical results were obtained for chlordane at a 90- - Yaron B (1
percent confidence level. However, statistical analysis of ﬁhg . organophc
normalized concentrations for DDT and Heptachlor epoxide revealed

no significant differences between ﬁhevupscream.sites and the . Received A

downstream sites even at a 90-percent ‘donfidence level. With the
exception of these latter two comparisons, the organic-compound
data indicate that sediments' downstream from Washington Pond have
elevated levels of anthropogenic organochlorine [compounds relative
to sediments upstream from Washington Pond. ' o
In conclusion, the data suggest that the sediments of the upper
Rockaway River downstream from Wasthngn Pond have been affected
! by anthropogenic activities. |Significant residues of PCBs,
‘chlorinated insecticides, and trace metals have been detected in
sediment samples collected from this féach of the Rockaway River.
By contrast, sediments at sampling stations upstream from
Washington Pond are relatively free ofhtrace-metﬁl and
organochlorine contaminants. The sedimeént quality in'the Rockaway
River corresponds strongly to land-use data for the area, which
indicates the pPresence of numerous residential, éommgrcial, and
industrial areas in the vicinity of the five downstream stations,
whereas the two upstream stations q:aiplprimarilx forested land.
Normalizing trace-metal concehtracions'by,conserVative-metal
concentrations and normalizing organic compound concentrations by
percent organic carbon were useful techniques for confirming
\spatlal contamination variations in sediments of ‘the Rockaway
River.

*
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Jersey Department of Environmental Protection. ;. . .
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